Cytokine-inducing activity of a proline-rich polypeptide complex (PRP) from ovine colostrum and its active nonapeptide fragment analogs.
A complex of proline-rich polypeptides (PRP) was isolated from ovine colostrum in our laboratory and was shown to possess immunomodulatory properties and psychotropic activity, including beneficial effects in the treatment of Alzheimer's disease. A nonapeptide fragment (NP): Val-Glu-Ser-Tyr-Val-Pro-Leu-Phe-Pro, isolated from the chymotryptic digestion products of PRP, and its C-terminal fragment, a hexapeptide (HP): Tyr-Val-Pro-Leu-Phe-Pro also exhibited immunoregulatory activity. Although NP and HP expressed activity similar to that of PRP in studies on humoral and cellular immune responses, in other immune processes, e.g. induction of cytokines, they showed markedly lower activity than PRP. In the search for more active peptides, in the present study, we compared the cytokine-inducing ability of PRP, NP, HP, and linear oligomers of NP or HP. For this purpose, the induction of IFN, TNF-alpha, IL-6, and IL-10 in human whole blood cell cultures was measured. NP, HP, and their oligomers showed differential effects in the induction of cytokines, generally lower than that of PRP. Only the PRP complex showed a bell-shaped dose-response dependence suggesting regulatory properties. There were no distinct differences between monomeric forms of NP (NP1) or HP (HP1) and their oligomers in the induction of IFN and TNF-alpha (Th1 cytokines) but such differences were found in the induction of IL-6 and IL-10 (Th2 cytokines). Dimer (NP2) was less active than the monomeric NP1 nonapeptide in the induction of IL-6 and IL-10. On the other hand, oligomers: HP3 and HP4, showed a significantly higher ability to induce Th2 cytokines compared to HP1, HP2 or NP peptides. This was especially evident in the case of IL-10 induction, where the activity of HP4 surpassed the activity of PRP and approached the activity of LPS-PHA. The results obtained showed that some of the peptides studied, when used at higher concentrations (100 microg/ml) may replace the PRP complex as cytokine inducers. Our data also suggest the possibility of using certain oligomers for selective induction of particular cytokines.